Bacterial pathogens are isolated, identified and antibiogram were performed by taking the skin, gills and intestine of twenty randomly selected Tilapia fish (Oreochromis niloticus) that collected from local market of the Dinajpur city, Bangladesh. A serial dilution was prepared with the stated sample and at the amount of 0.1 ml was plated on nutrient agar, differential also specific media respectively. Then gram's staining, colony morphology, biochemical test and antibiogram performed respectively. The four different isolated species with frequency of occurrence are 31(40.26%) Escherichia coli, 3 (29.87%) Staphylococcus spp., 13 (16.88%) Pseudomonas spp., 10 (12.99%) Salmonella spp. respectively. Some of these pathogens have tendency to transmit to man, who eat fish or deal with fish and fish products. Amoxicillin, Cefixime, Azithromycin, Chloramphenicol, Ciprofloxacin, Penicillin G, Erythromycin, Vancomycin, Gentamicin and Neomycin antibiotics was performed during sensitivity test. Among the total (77) isolated bacteria were sensitive to gentamycin, chloramphenicol, ciprofloxacin and Azithromycin but resistant to Amoxicillin, Penicillin G, Vancomycin and Erythromycin. The study was conducted in term of medical importance. Hence it is considered that a variety of bacterial species can be associated with fresh Tilapia fish related pathogen to humans.
Introduction
Fish has been one of the main source of foods for humans and still constitute an important part of the diet in many countries (Leisner et al., 2001) . The shortage of human dietary protein can be provided by fish protein, particularly in developing countries, where the protein shortage is serious. The advantage of fish is its easy digestibility and high nutritional value. Resulting, there is a considerable increase in the demand for fish being the cheapest source of animal protein (Ladipo et al., 1981 ). An estimated 1 billion people rely on fish as their main source of animal protein (FAO, 2007) . Fish contributes about 60% of the world supply of protein, and 60% of the developing world derives more than 30% of their animal protein from fish (Emikpe et al., 2011) . Fishes are generally regarded as safe, nutritious and beneficial but aquaculture products have sometimes been associated with certain food safety issues (WHO, 2007) .
Fish play an important role in the Bangladeshi diet, contributing 60% of national animal protein consumption, representing a crucial source of micro-nutrients (Belton et al., 2011) . The total annual fish production in Bangladesh was estimated at 3.06 million tons in 2010-2011 fiscal year, of which 1.46 million tons (48%) were obtained from inland aquaculture, 1.05 million tons (34%) from inland capture fisheries and 0.55 million tons (18%) from marine fisheries. The total annual fish production has gradually increased from 1.78 million tons in 2000-01 to 3.06 million tons in 2010-11, an average annual growth rate of 7% during the last decade (FRSS, 2012) .
Tilapia is a tropical fish belonging to the family Cichlidae, genus tilapia native to Africa (Shirak et al., 2009 ). Due to its rapid growth and palatability, this species has been widely introduced in countries with a tropical climate around the world and has become globally important aquatic species produced in nearly 100 countries worldwide (Romana et al., 2004) . Tilapia and fish in general can be contaminated with pathogenic microorganisms because of the texture of their flesh, their living habits and also from the microbe laden habitat they inhabit. Isolation and identification of microbial food contaminants help to understand how infectious agents enter and spread through the food chain and therefore come up with procedures to prevent or minimize exposure of the consumer to such agents. Bacteria can enter the fish body through the gills or skin or it can stay on the surface of the body (Douglas, 2007) . Fishes skin surface, intestine and gills, however, carries high microbial load (Mhango et al., 2010) .
Some of these pathogens could transmit to man who eat fish meat or deal with fish and fish products (Goncalves et al., 1992; Weinstein et al., 1997; Zlotkin et al., 2003) . Aeromonas sp. and Pseudomonas spp. isolated from O. niloticus by 35.96% and 16.88% respectively (Abou ElAtta, 2003) . Pseudomonas was widely distributed in ecosystem and was recognized as one of the primary cause of bacterial hemorrhagic septicemia in fish, pseudomonas septicemia, usually is associated with environmentally stressful conditions such as overcrowding, low temperature, injuries (Aly, 1994; Allen et al., 1983) . It may be a secondary invader of damaged fish tissue (Roberts and Home, 1978) . P. fluorescens considered the causative agent of red spot disease attack all kinds of cultured fishes where the disease raised in running water ponds, stagnant water ponds as well as in cages (Angka and Lioe, 1982) , the disease favored by stressor as low temperature, injuries and recorded that the incidence of pseudomonas septicemia was 11% (Eissa et al., 1996) .
Current knowledge of the health and environmental impact of antibiotics used in aquaculture is poor particularly in developing countries. Drug residues may remain in fish used for human consumption and consequently the antibiotics released into the environment can lead to the development of antibiotic resistant bacteria in the food chain (Cabello, 2006) .
By monitoring the bacteria contents of fish organs, the quality of fish can be measured since these will affect the storage life and quality of the fishery products (Kaneko, 1971) . In order to provide a predictive capability for possible disease outbreaks and provide an opportunity to design preventive management actions, detailed information of the bacterial load and types of bacteria associated with the organs of apparently healthy Tilapia fish is needed.
The present study aimed to isolate and identify bacterial pathogens in locally available Tilapia fish species, to demonstrate the drug-resistance traits of the isolates with a view to provide potential approaches for improving the quality assurance and create awareness among the consumers. Therefore, the study was designed i) To isolate and identify the bacterial pathogens from Tilapia fish samples collected from local fish market of Dinajpur city and ii) To detect the antibiotic sensitivity pattern of identified isolates. Gills: One to 2 cm 2 pieces of gills from Tilapia (Oreochromis niloticus) fishes were cut with sterile scissor and taken by sterile forceps for inoculation onto appropriate culture medium.
Materials and Methods

Collection of Fish Samples
Intestines: One to 2 cm proximal segments of intestines from Tilapia (Oreochromis niloticus) fishes were cut with sterile scissor and taken by sterile forceps for inoculation onto appropriate culture medium.
Skin: Skin sample collected from Tilapia (Oreochromis niloticus) fishes with the help of cotton swab for inoculation onto appropriate culture medium.
Preparation of Culture Media
The entire study is divided into two steps. The first step includes the isolation of bacteria from the collected Tilapia fish samples. The identification was made according to their cultural, staining morphological biochemical properties. The second step is study of antibacterial sensitivity pattern of the isolated bacteria.
Sample Collection and Sample Processing
Tilapia fish samples (60) from local fish market of Dinajpur city (Bahadur bazaar, Railgate bazaar and Gopalgong bazaar) were collected aseptically and brought to the bacteriology laboratory, Department of Microbiology, HSTU, Dinajpur with necessary precautions for bacteriological examination. At first, Samples were rinsed thoroughly with sterile distilled water. Then tilapia fish (gill, skin and intestine) samples were homogenized through blending with 90 ml peptone water (Cappuccino and Sherman, 1996) . Then 1-10 fold dilutions were performed.
Serial Dilution of Sample
Serial 10 fold dilutions of each of the samples in a series of dilution tubes were prepared. At first for each of the processed samples 10 sterile test tubes were placed on a test tube holder rack containing 9 ml of 2% buffered peptone water. 1 ml processed sample was mixed with 9 ml of Phosphate buffer solution in the 1 st test tube in order to make 10 -1 dilution. Then 1ml solution from 1 st test tube mixed with 2 nd test tube, then from 2 nd test tube to 3 rd test tube and finally 9 th to 10 th test tube and 1ml discard from 10 th test tube by the help of pipette and in every steps mixing was done properly.
Isolation and Identification of Bacteria
Processed samples are primarily cultured in both nutrient agar and nutrient broth at 37°C for 24 hours. Simultaneously bacteria inoculated as Sub-culture on Eosin Methyl Blue agar (EMB), Salmonella Shigella agar (SS), Mannitol salt agar (MSA) and Cetrimide agar media at 37°C for 24 hours. Microscopically observed bacterial morphology after 24 hours of every sub-culture. Biochemical characterization of isolates by using Indole, Citrate utilization test, TSI, MR-VP and MIU. Incubate at 37°C for 24, 48 and 72 hours. After that, spreading of pure bacterial culture colony onto Mueller Hinton agar at 37°C for 24 hours and placed on it antibiotic disc to determine the sensitivity and susceptibility of isolates against the antibiotic disc by Disc-diffusion method.
Antibiotic Susceptibility Test
Susceptibility of isolates of Escherichia coli, salmonella spp., Staphylococcus spp. and Pseudomonas spp. To different antimicrobial agents was performed to determine the drug sensitivity pattern and to interpret their disease potential. This method allows for the rapid determination of the efficacy of a drug by measuring the diameter of the zone of inhibition that results from diffusion of the agent into the medium through the disc.
The overnight nutrient broth cultured organism spread uniformly with the help of sterile glass spreader. Antibacterial disc was applied aseptically to the surface of the plate at an appropriate arrangement with the help of sterile forceps and incubated at hours, aerobically (Carter, 1979) . Antibiotic sensitivity pattern of isolated Escherichia coli, Salmonella spp., Staphylococcus spp. and Pseudomonas spp. were performed against 10 commonly used antibiotics belonging to different groups. After incubation, diameters of the zones of inhibition for individual antibacterial agents were designated as sensitive, intermediate and resistant.
The sensitivity of isolates to antibiotics was determined by disc diffusion technique. The isolates were cultured into peptone water and incubated at 37°C for two hours. A Petri dish containing Muller Hinton Agar (MHA) medium, was put in the incubators for 30 minutes to dry and then inoculated with 2 ml volume of the test culture. The inoculated culture was evenly distributed by rotation, the excess inoculums was withdrawn by sterile Pasteur pipette and the plate was left to dry at room temperature for 15 minutes. To determine the drug sensitivity pattern of different isolated bacteria different types of commercially available antibiotic discs (Oxoid Ltd., UK) were placed on the surface of the inoculated medium with a sterile forceps and pressed gently to ensure good contact with the surface of the medium. The plates were then incubated at 37°C. GEN = Gentamicin (10 µg/disc), AMX = Amoxicillin (30 µg/disc), C = Chloramphenicol (30 µg/disc), CIP = Ciprofloxacin (5 µg/disc), CFM = Cefixime (5 µg/disc), AZM = Azithromycin (30 µg/disc), E = Erythromycin (15 µg/disc), P = Penicillin G (10 µg/disc), N = Neomycin (30 µg/disc), VA = Vancomycin (30 µg/disc) are the antibiotics that were tested against the selected organism (Chonoko et al., 2014) .
Reading Plates and Interpreting Results
After 24 hours of incubation, each plate was examined. If the plate was satisfactorily streaked, and the inoculum was correct, the resulting zones oh inhibition will be uniformly circular and there will be a confluent lawn of growth. If individual colonies were apparent, the inoculum was too light and the test must be repeated. The diameters of the zones of complete inhibition (as judged by the unaided eye) were measured, including the diameter of the disc. Zones were measured to the nearest whole millimeter, using sliding calipers or a ruler, which was held on the back of the inverted Petri plate. The Petri plate was held a few inches above a black, nonreflecting background and zones are measured in millimeter (mm) from the upper surface of the agar illuminated with reflected light, with the cover removed (EUCAST, 2015) . (Table 1) .
Results and Discussions
Isolation and Identification of Bacteria
Results of Biochemical Tests
The isolated organisms were confirmed by different biochemical tests. Result for E. coli, Salmonella spp., Staphylococcus spp. and Pseudomonas spp. are showed in Table 2 .
Results of Antibiotic Sensitivity Tests
The results of antibiotics sensitivity tests of E. coli, Salmonella spp., Staphylococcus spp., and Pseudomonas spp. are presented in Table 3 and Figure 1 to Figure 8 
Discussion
The bacteria isolated from fishes included Escherichia coli, Staphylococcus spp., Salmonella spp., Enterobacter cloacae, Klebsiella spp., Proteus spp. and Pseudomonas spp. Fish ponds could be a source of many bacteria that isolated from Tilapia fishes in this study. In this work the bacterial isolates were obtained from gills, skin and intestines. All samples showed bacterial growth and gave 77 isolates. Out of 77 isolates 31(40.26%) were found positive for Escherichia coli, 10(12.99%) Salmonella spp., 23 (29.87%) Staphylococcus spp., and 13 (16.88%) Pseudomonas spp.
Pseudomonas spp. was isolated from gills, skin and intestines of apparently healthy Oreochromis niloticus fishes this finding is identical with previous investigation in Sudan which reported the presence of Pseudomonas spp. in gills and intestines of Oreochromis niloticus fishes (Hnadi, 2008) . This result is also in agreement with several authors' studies (Ryser et al., 1984; Wakabayashi et al., 1996; Mohammed, 1999; Tripathy et al., 2007; Chen and Kou, 1987) , they reported the presence of Pseudomonas aeruginosa from different parts of a number of freshwater fish species. Pseudomonas aeruginosa was detected on the surface and muscle lesions of several afflicted fish species (Kar et al., 1990; Mohammed, 1999) . In man P. aeruginosa causes between 10-20% of infection in most hospitals. Pseudomonas infection is especially prevalent among patient with burn wounds, cystic fibrosis and acute leukemia. The most serious infection cause by Pseudomonas includes malignant external otitis, endopthalmitis, endocarditis, meningitis, pneumonia and septiceamia (Gerald et al., 1983) .
Escherichia coli was isolated from gills and intestines of apparently healthy Oreochromis niloticus fishes in the present investigation this is in agreement with previous study in Sudan by Hnadi (2008) who reported the presence of Escherichia coli in gills and intestines of Oreochromis niloticus fish. Escherichia coli was also isolated from intestines, gills, liver, spleen and brain of different freshwater fish species (Austin and Al-Zahrani, 1988; AlHarbi, 2003; Guzman et al., 2004; Khan, 1987; Kasing et al., 1999; Nieto et al., 1984; Mohammed et al., 1999; Yilmaz et al., 2018) . Most E. coli strains are important human pathogens, but some, such as serotype O157:H7 can cause serious food poisoning (Vogt and Dippold, 2005) . Salmonella spp. was isolated from gills and intestines of Oreochromis niloticus fishes also Salmonella spp., were present in all parts of the fishes (Cahill, 1990) . The prevalence of Salmonella in different body parts of fishes was studied by Mohamed et al. (1997) . The presence of Salmonella spp. indicates faecal contamination of water from which the fishes were collected. The freshwater lake, farmed and market fishes were 31%, 5% and 10 to 28%, respectively (Mohamed, 1997) . Adam et al. (1999) has demonstrated that fish and fish products are only occasionally associated with Salmonella and that filter feeding shell fish harvested from polluted water have been identified as higher risk products.
Current investigation Staphylococcus spp. was isolated from gills and intestines of Oreochromis niloticus fishes also in Sudan. Hnadi (2008) reported the presence of Staphylococcus spp. in gills and intestines of two freshwater fish species. Many authors reported the presence of Staphylococcus species in intestines and gills of different fish species (Austin and Al-Zahrani, 1988; Kasing et al., 1999; Nieto et al., 1984) . There is strong possibility that, the fish may obtain this bacterium from ponds water because chicken manure was used as fertilizers in ponds.
In this investigation, fish pathogenic bacteria, Pseudomonas spp., Escherichia coli, Salmonella spp., Staphylococcus spp. were isolated from Tilapia (Oreochromis niloticus) fishes collected from the local fish market. This indicates these bacterial pathogens might cause serious infection leading to considerable economic losses in fishes when environmental condition altered in local market and fish's resistance was reduced.
Public Health Importance Pseudomonas spp., Escherichia coli, salmonella spp., Staphylococcus spp. were isolated from Tilapia (Oreochromis niloticus) fishes, this indicates these fishes could be a source of infection and the possibility of transmission of these pathogens to workers in fish industry and consumers. Generally human contract fish-borne bacterial disease through ingestion of contaminated fish tissue. In Escherichia coli infection organisms invade through punctured wounds or abrasion. Although the transmission of others bacterial species has not been documented, the potential for human infection does exist among individual who handle diseased fish (Stoskopf, 1993) .
The isolates were sensitive to gentamycin, azithromycin chloramphenicol and ciprofloxacin and resistance to amoxicillin, penicillin G. vancomycin and erythromycin. Findings are identical with Karki et al., (2013) , they also reported all isolated from fish revealed resistance to penicillin and sensitive to gentamicin. The bacterial isolates were sensitive to ciprofloxacin, which is gentamycin and this is in line with the findings of (Jawahar, 2011) whose findings were similar with bacterial human pathogens highly sensitive to ciprofloxacin, gentamycin and chloramphenicol.
The antibacterial resistance observed in the isolated Pseudomonas spp., Escherichia coli, salmonella spp., Staphylococcus spp. Might be due to indiscriminate use of those antibacterial agents in fishes where they cultured or rapid chromosomal mutation and the specific plasmid DNA. This will provide guideline to the farmers to select appropriate antibiotics to reduce the economic losses through selecting the sensitive antibiotics.
The result of isolation, identification, biochemical test and antibiotic sensitivity of the bacteria isolated from Tilapia fish in the present study indicates that the microbial contamination play an important role for the development of diseases in Tilapia fish and Some of these pathogens have tendency to transmit to man who eat fish meat or deal with fish and fish products.
Conclusion
Isolates are also common human bacterial pathogens. The fish act as a reservoir of human pathogens and the presence of highly pathogenic agents such as Salmonella species cause health hazard. Opportunistic pathogens are a potential health risk/hazard to human beings and may cause diseases to susceptible individuals especially the immunecompromised consumers potentially pathogenic to humans, in the fish suggest that if they are improperly handled, undercooked or consumed raw may contribute to the spread of the pathogens in the community. The study of antibiogram revealed that the most of the pathogens were found to be resistant to commonly used antibiotics. Most of the isolates were resistance against Amoxicillin, Penicillin G, Vancomycin and Erythromycin. A serious health hazards because of ineffective treatment of the sufferers by the commonly prescribed antibiotics. Conclusively, this research has brought to light those bacterial species associated with fresh Tilapia fish and has shown that they are potentially pathogenic to humans.
Significance Statements
This research has great impact to create public awareness about antimicrobial resistance and transmission of disease from fish to human. Furthermore, current study influence fish handler not to handle disease fish without any precaution and haphazardly. Eventually, this study will provide guideline to the farmers to select appropriate antibiotics to reduce the economic losses through selecting the sensitive antibiotics.
